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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on October 
13, 2009 has been entered. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 19-21, 24-27 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lerbet et al. (U.S. Pat. 5,569,362) in view of Scobey et al. (U.S. Pat. 
4,851 ,095) and Nakanishi et al. (U.S. Pat. 6,033,471 ) or Veerasamy (U.S. Pat. 
6,596,399). 

Regarding claim 19, Lerbet et al. teach a process for depositing one layer on a 
substrate in a sputtering chamber comprising a sputtering system comprising a target, a 
linear ion source, and a conveying system. The process comprises depositing at least 
one dielectric film layer on the substrate by sputtering with the sputtering system 
comprising the target, generating at least one ion beam coming from an ion source in 
the sputtering chamber in the presence of the sputtering system comprising the target 
and wherein the refractive index of the dielectric layer exposed to the ion beam can be 
adjusted to parameters of the ion source. (Column 2 lines 13-20; Column 5 lines 25-48; 
Column 2 lines 50-51 ; Column 4 lines 3-25; Fig. 5) The substrate can be conveyed 
through the sputtering chamber in a linear successive horizontal manner. (Column 4 
lines 3- 25 esp. lines 1 5-20) Lerbet et al. teach the density of the dielectric layer is 
preserved. (Column 2 lines 49-48) 

Regarding claim 20, Lerbet et al. an oxygen ion beam is created. (Column 5 
lines 35-40; Column 3 lines 44-50) 

Regarding claim 21 , Lerbet al. teach the energy of the ion beam can be less than 
or equal to 500 eV. (Column 3 lines 58-62) 

Regarding claim 24, Lerbet et al. teach the refractive index of the dielectric layer 
is increased. (Column 2 lines 50-51) 
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Regarding claim 25, Lerbet et al. teach the exposure to an ion beam takes place 
simultaneously with the deposition of the layer by sputtering. (Column 3 lines 4-5) 

Regarding claim 26, Lerbet et al. teach the exposure to an ion beam takes place 
sequentially after the layer has been deposited by sputtering. (Column 3 lines 18-20) 

Regarding claim 27, Lerbet et al. teach directing the ion beam onto the substrate. 
(Column 5 lines 25-49) 

Regarding claim 29, Lerbet et al. teach the dielectric layer can be zinc oxide. 
(Column 4 line 1) 

The difference between Lerbet al. and the present claims is that the ion beam 
being created by a linear ion source is not discussed (Claim 19) and the parameters of 
the ion source are modification of the angle between the ion beam and the surface of 
the substrate and/or modification of the voltage applied to the ionic source (Claim 19). 

Regarding the use of a linear ion source (claim 19), Scobey et al. teach utilizing a 
linear ion source for sequentially deposition and treating of substrates. (See Abstract; 
Column 8 lines 34-68; Column 9 lines 1-68; Column 10 lines 1-2) 

The motivation for utilizing a linear ion source is that it allows upward scaling 
capability. (Column 9 lines 64-65) 

Regarding the parameters of the ion source being modification of the angle 
between the ion beam and the surface of the substrate (Claim 19), Nakanishi et al. 
teach that the angle of the assist ion beam should be from 0 to 45 degrees. (Column 3 
lines 15-20) 
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The motivation for utilizing the features of Nakanishi et al. is that it allows 
providing enough energy for the ions to bombard the atoms of the thin film. (Column 3 
lines 15-20) 

Regarding the parameters of the ion source being the modification of the voltage 
applied to the ion source (Claim 19), Veerasamy teaches controlling the voltage of a 
linear ion source to control the energies of the ions eV. The energies of the ions eV is 
about 1/2 the Voltage. (Column 6 lines 4-25) 

The motivation for utilizing the features of Veerasamy is that it allows for 
controlling properties of the film. (Column 4 lines 52-57) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Lerbet et al. by utilizing the features of 
Scobey et al. and the features of Nakanishi et al. or Veerasamy because it allows for 
upward scaling capability, controlling the energy bombarding the films and for 
controlling the properties of the films. 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lerbet et 
al. in view of Scobey et al. and Nakanishi et al. or Veerasamy as applied to claims 1 9- 
21 , 24-27 and 29 above, and further in view of Gregory et al. (U.S. Pat. 4,691 ,077). 

The difference not yet discussed is the lowering of the index of refraction by 
exposure to an ion beam. (Claim 23) 

Regarding claim 23, Gregory et al. teach lowering the refractive index by ion 
beam treating according to selection of the ion gas. (Column 2 lines 5-15) 
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The motivation for lowering the refractive index is that it allows for control of the 
index of refraction. (Column 2 lines 5-15) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Gregory et al. because it 
allows for control of the index of refraction. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lerbet et 
al. in view of Scobey et al. and Nakanishi et al. or Veerasamy as applied to claims 1 9- 
21, 24-27 and 29 above, and further in view of Wei (U.S. Pat. 6,190,511). 

The difference not yet discussed is directing an ion beam onto at least one of the 
cathodes. (Claim 28) 

Regarding claim 28, Wei teaches directing an ion beam onto a target cathode of 
a sputtering cathode. (Column 4 lines 1 1-28) An assist ion beam can treat the coated 
substrate. (Column 6 lines 15-17) 

The motivation for directing an ion beam onto at least one cathode is that it 
allows for sputtering of the cathode. (Column 4 lines 11-18) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Wei because it allows for 
sputtering the cathode. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lerbet et 
al. in view of Scobey et al. and Nakanishi et al. or Veerasamy as applied to claims 1 9- 
21 , 24-27 and 29 above, and further in view of Reade et al. (U.S. Pat. 6,809,066). 
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The difference not yet discussed is that treating the deposited layer with an 
additional treatment with at least one other ion beam is not discussed (Claim 30). 

Regarding claim 30, Reade et al. teach depositing a buffer layer by utilizing ion 
beam assisted deposition. (Column 3 lines 13-19) The buffer layer deposition can 
occur by sputtering. (Column 14 lines 15-19) The buffer layer can be MgO. (Column 
12 lines 61-62) The buffer layer can then be textured by ion beams. (Column 3 lines 
36-46) Multiple beams can be used in sequence for the texturing. (Column 4 lines 5- 
10) 

The motivation for performing an additional ion beam treatment step is that it 
allows for increasing the degree of texture of the surface. (Column 3 line 40) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Reade et al. because it 
allows for increasing the degree of texture for the surface. 

Response to Arguments 

Applicant's arguments filed October 13, 2009 have been fully considered but they 
are not persuasive. 

In response to the argument that Lerbet's process results in an inferior layer as 
compared to the present claims, it is argued that Lerbet's process will result in a layer 
with controlled refractive index which is precisely what Applicant desires to achieve. 
(See Lerbet Column 2 lines 50-51) 

In response to the argument that one of ordinary skill in the art would not look at 
Lerbet's limited R&D technique in order to achieve industrial scale processes, it is 
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argued that Applicant's claims do not require industrial scale manufacture. However 
one of ordinary skill in the art would readily scale up from an R&D level to industrial 
scale to achieve more throughput. 

In response to the argument that Lerbet does not recognize that ionic source 
parameters can be modified to adjust the refractive index of the dielectric layer, it is 
argued that Lerbet et al. teach changing the refractive index of a layer by selecting the 
eV of an ion beam. Lerbet et al. show the treatment occurring in a single chamber. 
Lerbet et al. select the eV to be less than or equal to 500 eV. (See Lerbet et al. 
Example 1 ; Fig. 5 ; Lerbet et al. discussed above) Veerasamy teaches that the eV of an 
ion beam is related to the applied voltage. (See Veerasamy discussed above) 
Therefore one of ordinary skill in the art would readily envisage controlling the voltage of 
the ion beam source to control the eV of the ions which directly affect the refractive 
index of the deposited layers. Furthermore, Nakanishi et al. suggest controlling the 
angle of the ion beam to control the energy of the bombarding ions and as shown by 
Lerbet the energy of the bombarding ions controls the refractive index. (See Nakanishi 
et al. discussed above) 

In response to the argument that Scobey does not recognize that the angle 
between the ion beam and the surface of the substrate or the applied voltage effect the 
refractive index of the deposited layer, it is argued that the other applied references 
were relied on to teach these limitations of the claims. 

In response to the argument that Nakanishi and Veerasamy does not recognize 
that the angle between the ion beam and the surface of the substrate or the applied 
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voltage effect the refractive index of the deposited layer, it is argued that Lerbet et al. 
teach changing the refractive index of a layer by selecting the eV of an ion beam. 
Lerbet et al. show the treatment occurring in a single chamber. Lerbet et al. select the 
eV to be less than or equal to 500 eV. (See Lerbet et al. Example 1 ; Fig. 5 ; Lerbet et 
al. discussed above) Veerasamy teaches that the eV of an ion beam is related to the 
applied voltage. (See Veerasamy discussed above) Therefore one of ordinary skill in 
the art would readily envisage controlling the voltage of the ion beam source to control 
the eV of the ions which directly controls the refractive index of the deposited layers. 
Furthermore, Nakanishi et al. suggest controlling the angle of the ion beam to control 
the energy of the bombarding ions and as shown by Lerbet the energy of the 
bombarding ions controls the refractive index. (See Nakanishi et al. discussed above) 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-Th with every Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rodney G. McDonald/ 
Primary Examiner, Art Unit 1795 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1795 
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